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TWO-DIMENSIONAL DATA PROCESSING APPARATUS, TWO- 
DIMENSIONAL DATA PROCESSING METHOD, AND COMPUTER 
READABLE RECORDING MEDIUM RECORDED WITH TWO- 
DIMENSIONAL DATA PROCESSING PROGRAM 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The present invention relates to a technique for processing two- 
dimensional data, and more particularly to a technique for simultaneously 
establishing manipulative capability and data-reusability. 

(2) Related art of the Invention 

Recently, there have been widely used spreadsheet software 
allowing easy entry, totalization and analysis of data on a display screen. 
Such spreadsheet software are characterized in that manipulative 
capability thereof is superior to that of database management software 
since data manipulation is performed in a human-understandable tabular 
format. 

As an example of a usage situation of spreadsheet software such 
as in business, there can be perceived such a situation that monthly 
received orders of respective branches are gathered to a main office, and 
the ordered numbers for each commercial product are totalized there. In 
this case, the totalization of the ordered numbers for each commercial 
product is performed monthly. For the purpose of performing automatically 
such a regular task, a spreadsheet program is provided with a macro 
function. In such a macro function, manipulations for a regular task 
procedure are to be registered, and these registered manipulations are 
later invoked and executed as required, to thereby automatically perform 
the regular task. 

Macro functions are useful for rendering a regular task to be 
automatically executed, insofar as concerned with tabular format data 
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(two-dimensional data) having tlie same caption layout. However, there is 
a problem as follows. Namely, since macro functions assume 
manipulations for respective cells, macro functions cannot be applied to 
tabular format data if the data includes a slightly different number of rows 
and/or slightly different caption layout of columns. To cope with caption 
layouts different to each other, it is not impossible to realize a macro 
function by using a programming language. However, this requires 
knowledge comparable to development of application software, which can 
be hardly performed by a general user. Summarizing the above, 
spreadsheet software have involved such a problem that data reuse is 
difficult though the manipulative capability is excellent. 

Meanwhile, there exists a way to re-input tabular format data into a 
relational database, and to utilize queries to thereby totalize the ordered 
numbers for each commercial product. Although the relational database is 
utilized so that data can be reused, there is required specialized 
knowledge for a table design and a query definition. Namely, the method 
to utilize a relational database has involved such a problem that the 
manipulative capability is not excellent though data is readily reused. 

The present invention has been carried out in view of the 
conventional problems as described above, and it is therefore an object of 
the present invention to provide a two-dimensional data processing 
technique in which various totalization of tabular format data can be 
performed while keeping the tabular format, to thereby simultaneously 
establish manipulative capability and data-reusability. 

SUMMARY OF THE INVENTION 

To this end, in a two-dimensional data processing technique 
according to the present invention, there is provided a mechanism for 
inputting two-dimensional data, and for outputting a piece of two- 
dimensional data after subjected selectively to one of a plurality of 
predefined operations to a row or a column of the two-dimensional data; 
operation contents comprising an operation type which specifies the 
operation to be performed by the mechanism, an input target and an 
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output target are designated; and at least one piece of operation contents 
is recorded in the designation order of the operation contents. Further, the 
recorded operation contents are sequentially read out, and one operation 
is selectively activated from among the plurality of operations based on 
the operation type, input target and output target. In this case, the 
operation contents may be recorded as two-dimensional data. 

According to such a constitution, in performing totalization 
(including averaging, calculating maximum value, counting and the like) in 
a manner conforming to a predetermined rule for two-dimensional data, 
when one of a plurality of previously predefined operations is selectively 
applied to the two-dimensional data, the operation result is output. Further, 
by sequentially applying other operations to the operation result as 
required, a final totalization result can be obtained. In this case, since the 
operation result is output upon each execution of the operation, it 
becomes possible to confirm how the two-dimensional data has been 
transformed, to thereby ensure manipulative capability comparable to that 
of spreadsheet software. In addition, those operation contents designated 
for specifying operations are recorded in the designation order thereof. 

Meanwhile, in performing the same totalization for the same or 
different two-dimensional data, the recorded operation contents are 
sequentially read out, and one operation is selectively activated from 
among the plurality of operations based on the operation type, input target 
and output target. At this time, since the operation to be selectively 
activated is for a row(s) or a column(s) of two-dimensional data, the 
desired totalization can be performed even for such two-dimensional data 
that is not in conformity to a relational model, to thereby ensure data 
reusability. 

Here, by storing the operation contents as two-dimensional data, it 
becomes possible to perform the same totalization for other two- 
dimensional data by rewriting the input target corresponding to a 
predetermined operation type. 

Further, the input target and output target of the operation may be 
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designated upexecution-time of the operation, when a specific identifier is 
included in the operation contents. In this way, the input target and output 
target are designated upexecution-time of the operation, to thereby 
provide versatility and to further improve manipulative capability. 

Moreover, the input target and the output target of the operation 
may be specified by another two-dimensional data. In this way, it becomes 
possible to readily change the input target and output target by rewriting 
the two-dimensional data. 

Other objects and aspects of the present invention will become 
more apparent from the following description of a preferred embodiment 
when read in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a system constitution view of a two-dimensional data 
processing apparatus according to the present invention; 

FIG. 2 is an explanatory view of a menu displayed by a 
manipulating mechanism; 

FIG. 3 is a schematic explanatory view of a simple horizontal 
combining operation; 

FIG. 4 is a schematic explanatory view of a keyed horizontal 
combining operation; 

FIG. 5 is a schematic explanatory view of a simple vertical 
combining operation; 

FIG. 6 is a schematic explanatory view of a keyed vertical 
combining operation; 

FIG. 7 is a schematic explanatory view of a simple difference 
operation; 

FIG. 8 is a schematic explanatory view of a keyed difference 
operation; 

FIG. 9 is a schematic explanatory view of a simple totalizing 
operation; 

FIG. 10 is a schematic explanatory view of a keyed totalizing 
operation; 
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FIG. 11 is a schematic explanatory view of a number-designated 
row extracting operation; 

FIG. 12 is a schematic explanatory view of a value-designated row 
extracting operation; 

FIG. 13 is a schematic explanatory view of a condition-designated 
row extracting operation; 

FIG. 14 is a schematic explanatory view of a data-designated row 
extracting operation; 

FIG. 15 is a schematic explanatory view of a simple horizontal- 
vertical converting operation; 

FIG. 16 is a schematic explanatory view of a column-to-row 
converting operation; 

FIG. 17 is a schematic explanatory view of a row-to-column 
converting operation; 

FIG. 18 is a schematic explanatory view of a classifying operation; 

FIG. 19 is a schematic explanatory view of a simple value filling 
operation; 

FIG. 20 is a schematic explanatory view of a vacant data-value 
filling operation; 

FIG. 21 is a schematic explanatory view of a same-value 
degenerating operation; 

FIG. 22 is a schematic explanatory view of a same-value 
expanding operation; 

FIG. 23 is a schematic explanatory view of a repetitive 
degenerating operation; 

FIG. 24 is an explanatory view of a repetitive expanding operation; 

FIG. 25 is a schematic explanatory view of a file selection screen; 

FIG. 26 is an explanatory view of a worksheet designating screen 
for capturing a file; 

FIG. 27 is an explanatory view of a cross-totalization table as a 
totalization target; 

FIG. 28 is an explanatory view of a worksheet designating screen 
for row-to-column conversion; 

FIG. 29 is an explanatory view of a conversion condition 
designating screen for row-to-column conversion; 

FIG. 30 is an explanatory view of a totalization table applied with 
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the row-to-colurnn conversion; 

FIG. 31 is an explanatory view of a worksheet designating screen 
for value-designated row extraction; 

FIG. 32 is an explanatory view of a conversion condition 
designating screen for value-designated row extraction; 

FIG. 33 is an explanatory view of a totalization table applied with 
the value-designated row extraction; 

FIG. 34 is an explanatory view of a worksheet designating screen 
for keyed totalization; 

FIG. 35 is an explanatory view of a conversion condition 
designating screen for keyed totalization; 

FIG. 36 is an explanatory view of a totalization table applied with 
the keyed totalization; 

FIG. 37 is an explanatory view of an operation string table; 

FIG. 38 is an explanatory view of a worksheet designating screen 
for execution; 

FIG. 39 is an explanatory view of the operation string table 
including a rewritten input target; 

FIG. 40 is an explanatory view of a file designation screen; 

FIG. 41 is an explanatory view of another cross-totalization table 
as an operation target; 

FIG. 42 is an explanatory view of yet another cross-totalization 
table as an operation target; 

FIG. 43 is an explanatory view of a totalization table totalized by 
executing the operation string table; and 

FIG. 44 is an explanatory view of a table-name table. 

Preferred Embodiment 

There will be described hereinafter the present invention, with 
reference to the accompanying drawings. 

FIG. 1 shows a system constitution of a two-dimensional data 
processing apparatus (hereinafter called "data processing apparatus") 
embodying a two-dimensional data processing technique according to the 
present invention. This data processing apparatus is constructed on a 
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computer system comprising at least a central processing unit (CPU) and 
a memory, and is realized by a program loaded in the memory in a 
software manner. 

The data processing apparatus comprises a manipulating 
mechanism 10, a manipulation recording mechanism 12, an operation 
string reading mechanism 14, an execution-time manipulating mechanism 
16, a reference solving mechanism 18, a file capturing mechanism 20, a 
file saving mechanism 22, and an operation processing mechanism 24. 

In the manipulating mechanism 10, there is provided a user 
interface for a human operator, via menu displayed on a screen. Namely, 
a function possessed by the manipulating mechanism 10 displays a menu 
as shown in FIG. 2. When an item is selected from the menu, there is 
displayed a parameter input screen for inputting various parameters 
required for executing the item. When the various parameters are input in 
the parameter input screen, suitable one of the file capturing mechanism 
20, file saving mechanism 22 and operation processing mechanism 24 is 
activated with the input designation values as parameters. Note, the 
manipulating mechanism 10 realizes designating means, a designating 
step and a designating function. 

In the manipulation recording mechanism 12, the operation 
contents processed by the manipulating mechanism 10, i.e., the 
manipulated contents performed by the human operator, are recorded into 
a temporary storing device 30 constituted of such as a memory, as an 
"operation string table". Herein, the "operation string table" means a table 
that represents operation contents to be specified by at least an operation 
type, an input target and an output target, in a table format in time series. 
Note, the manipulation recording mechanism 12 realizes recording means, 
a recording step and a recording function. 

In the operation string reading mechanism 14, the operation string 
table is read out from the temporary storing device 30, and the operation 
contents of respective rows of the operation string table are sequentially 
analyzed. If the operation type is file capturing and its input target is an 
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execution-time menu displaying mark (Identifier), the execution-time 
manipulating mechanism 16 is activated so that a human operator can 
designate a file as the input target. On the other hands, in case of other 
operation types, suitable one of the file capturing mechanism 20, file 
saving mechanism 22 and operation processing mechanism 24 is 
activated with at least the input target and output target as parameters. 
Note, the operation string reading mechanism 14 realizes activating 
means, an activating step and an activating function. 

in the execution-time manipulating mechanism 16, there is 
displayed a file designation screen for designating a file. If at least one file 
is designated in the file designation screen, the file capturing mechanism 
20 Is activated with the designated file name (input target) and output 
target as parameters. Note, the execution-time manipulating mechanism 
16 realizes execution-time designating means, an execution-time 
designating step and an execution-time designating function. 

In the reference solving mechanism 18, there is managed 
interrelation of an input target or output target with its entity between the 
file capturing mechanism 20, file saving mechanism 22 and operation 
processing mechanism 24, and the temporary storing device 30, so that 
the entity is treated an access target from the designated table name. 
Particularly, when the entity of the input target is a table-name table (to be 
detailed later herein), the entities represented by a plurality of table 
names in the table-name table are sequentially treated as access targets. 
Further, when the entity of the output target is the table-name table, other 
tables having sequentially generated names are generated and accessed 
and then the generated names are sequentially recorded into the table- 
name table. 

In the file capturing mechanism 20, there is executed processing 
for a situation where the operation type is file capturing. Namely, based on 
the input target of the parameters passed at the activation of this file 
capturing mechanism 20, a file is read out from a permanent storing 
device 40 constituted of such as a hard disk. Further, two-dimensional 
data is(are) spread over the temporary storing device 30, via the reference 
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solving mechanism 18. Here, the two-dimensional data are preferably 
spread over the temporary storing device 30, separately for each output 
target (such as each sheet). 

In the file saving mechanism 22, there is executed processing for a 
situation where the operation type is file saving. Namely, based on the 
input target of the parameters passed at the activation of this file saving 
mechanism 22, two-dimensional data are read out from the temporary 
storing device 30 via the reference solving mechanism 18. Further, the 
two-dimensional data are saved, as a file to be specified by the output 
target, into the permanent storing device 40. Here, when the file to be 
specified by the output target has been already saved in the permanent 
storing device 40, it is preferable to display a message box for designating 
whether the file may be overwritten or not. 

In the operation processing mechanism 24, various operations are 
executed for the two-dimensional data on the temporary storing device 30, 
corresponding to items selected from the menu. Namely, the result of 
various operations (to be shown hereinafter) performed for one or two 
piece of two-dimensional data to be specified by the input target is output 
as one or more piece of two-dimensional data to be specified by the output 
target. 

FIG. 2 is an example of a menu to be displayed on the input screen. 
Users are possible to select each processing from the displayed menu, to 
thereby freely convert a tabular format and display or output the same. 
There will be now concretely explained each processing, based on FIGS. 
3 through 24. 

In "simple horizontal combination" as shown in FIG. 3, there is 
executed an operation in which two pieces of two-dimensional data are 
input, and these data are converted into one piece of two-dimensional 
data where the these data are simply combined in a row direction. Here, 
the "simple horizontal combination" is applicable to two pieces of two- 
dimensional data the numbers of rows and/or columns of which are 
different from each other. In this case, vacant data (represented by a 
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space in the figure, and the same rule applies corresponding to the 
following) is set in each of cells where the numbers of rows and/or 
columns are different from each other. 

In "keyed horizontal combination" as shown in FIG. 4, there is 
executed an operation in which two pieces of two-dimensional data are 
input and these data are converted into one piece of two-dimensional data 
such that those rows in which the values of the designated respective 
columns as keys are the same are combined in the row direction, and 
other rows are arranged at corresponding positions. Here, vacant data is 
set in each vacant cell where the values the keyed designated columns 
are not same. Further, when there is a plurality of rows in which the values 
in the keyed designated columns are the same, these rows are spread 
sequentially from the above. 

In "simple vertical combination" as shown in FIG. 5, there is 
executed an operation in which two pieces of two-dimensional data are 
input, and these data are converted into one piece of two-dimensional 
data where these data are simply combined in a column direction. Here, 
the "simple vertical combination" is applicable to two pieces of two- 
dimensional data the numbers of rows and/or columns of which are 
different from each other. In this case, vacant data is set in each of cells 
where the numbers of rows and/or columns are different from each other. 

In "keyed vertical combination" as shown in FIG. 6, there is 
executed an operation where two pieces of two-dimensional data are input 
and these data are converted into one piece of two-dimensional data such 
that those columns in which the values of the keyed designated rows are 
the same, are combined in the column direction and other columns are 
arranged at corresponding positions. Here, vacant data is set in each of 
vacant cells where the values of the keyed designated rows are not same. 
Further, when there is a plurality of columns in which the values in the 
keyed designated rows are the same, these columns are spread 
sequentially from the left. 

In "simple difference" as shown in FIG. 7, there is executed an 



11 



operation in which two pieces of two-dimensional data are input and these 
data are converted into one piece of two-dimensional data such that, as a 
result that the respective rows of the respective data are compared with 
each other sequentially from the above, when contents of the compared 
rows are not the same, those data numbers, row numbers and row 
contents of these different rows are spread in the row direction. Here, the 
"simple difference" is applicable to two pieces of two-dimensional data the 
numbers of rows and/or columns of which are different from each other. 

In "keyed difference" as shown in FIG. 8, there is executed an 
operation in which two pieces of two-dimensional data are input and, by 
comparing rows having same key values with each other in these data, 
these data are converted into one piece of two-dimensional data as 
follows. Namely, concerning key values existing in both pieces of two- 
dimensional data, the respective data numbers and contents are spread in 
the row direction, only when the row contents are inconsistent with each 
other. Further, concerning a key value existing in only one of the two 
pieces of two-dimensional data, the data number and vacant data of the 
non-existing side data are spread in the row direction, and the data 
number and contents of the other (existing side) data are spread in the 
row direction. Further, when there is a plurality of rows in which the values 
in the keyed designated columns are the same, these rows are spread 
sequentially from the above. 

In "simple totalization" as shown in FIG. 9, there is executed an 
operation in which one piece of two-dimensional data is input, and this 
data is converted into another piece of two-dimensional data obtained by 
counting the number of rows having the same contents to combine the 
counted results in the row direction. 

In "keyed totalization" as shown in FIG. 10, there is executed an 
operation in which one piece of two-dimensional data is Input, and this 
data is converted into another piece of two-dimensional data obtained by 
combining a totalization result based on the designated key column and/or 
designated totalization procedure, in the row direction. Namely, for those 
rows in which the keyed designated columns have the same values, there 
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is performed totalization sucli as the counting of rows or the sum or 
average of values in a particular column. Contrary, for those rows in which 
the keyed designated column have not the same values, there is 
performed totalization for the rows only. Then, for the values in the 
designated columns, the totalization results are combined in the row 
direction. 

In "number-designated row extraction" as shown in FIG. 11, there 
is executed an operation in which one piece of two-dimensional data is 
input, and this data is converted Into another piece of two-dimensional 
data obtained by extracting at least one designated row to combine this 
row in the column direction. 

In "value-designated row extraction" as shown in FIG. 12, there is 
executed an operation in which one piece of two-dimensional data is input, 
and this data is converted into another piece of two-dimensional data 
obtained by extracting only those rows in which the values in the 
designated column satisfy a designated condition to combine these rows 
in the column direction. 

In "condition-designated row extraction" as shown in FIG. 13, there 
is executed an operation in which one piece of two-dimensional data is 
input, and this data is converted into another piece of two-dimensional 
data obtained by extracting only those rows in which the values in the 
designated columns equal to a designated value to combine these rows in 
the column direction. 

In "data-designated row extraction" as shown in FIG. 14, there is 
executed an operation in which two pieces of two-dimensional data are 
input, and these data are converted into another piece of two-dimensional 
data obtained by extracting only rows in a first two-dimensional data from 
the two-dimensional data in which the values in the keyed designated 
columns are the same, to combine the extracted rows in the column 
direction. 

In "simple horizontal-vertical exchange" as shown in FIG. 15, there 
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is executed an operation in which one piece of two-dimensional data is 
input, and this data is converted into another piece of two-dimensional 
data obtained by exchanging the rows and columns. 

In "column-to-row conversion" as shown in FIG. 16, there is 
executed an operation in which a first piece of two-dimensional data is 
input, and this data is converted into a second piece of two-dimensional 
data obtained by spreading those columns after the designated column of 
the first piece of two-dimensional data, into a cross-totalization table. 
Here, vacant data is set In each of cells in the second piece of two- 
dimensional data that become vacant as a result of the spread into the 
cross-totalization table. 

In "row-to-column conversion" as shown in FIG. 17, there is 
executed an operation in which a cross-totalization table as one piece of 
two-dimensional data is input, and this table is converted into another 
piece of two-dimensional data obtained by spreading those data after the 
designated position, into a table in the column direction. 

In "classification" as shown in FIG. 18, there is executed an 
operation in which one piece of two-dimensional data is input, and the 
rows in which the values in the keyed designated columns are the same 
are combined to output the two-dimensional data of the number of key 
values. 

In "simple value filling" as shown in FIG. 19, there is executed an 
operation in which one piece of two-dimensional data is input, and this 
data is converted into another piece of two-dimensional data obtained by 
filling the designated value into the designated column. 

In "vacant data-value filling" as shown in FIG. 20, there is executed 
an operation in which one piece of two-dimensional data is input, and this 
data is converted into another piece of two-dimensional data obtained by 
filling the designated value into each vacant cell in the designated column. 



In "same-value degeneration" as shown in FIG. 21, there is 
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executed an operation in wliicli one piece of two-dimensional data is input, 
and this data is converted into another piece of two-dimensional data 
obtained by changing the values in the designated columns from the 
second row onward to vacant data, when there exist those continues rows 
in which the values in the designated column are the same. 

In "same-value expansion" as shown in FIG. 22, there is executed 
an operation in which one piece of two-dimensional data is input, and 
when the value in the designated column is vacant data, this data is 
converted into another piece of two-dimensional data obtained by filling a 
value in the designated column of the preceding row, into the vacant 
designated column. 

In "repetitive degeneration" as shown in FIG. 23, there is executed 
an operation in which one piece of two-dimensional data is input, and this 
data is converted into another piece of two-dimensional data obtained by 
degenerating contents of those rows in which the values in the designated 
key column(s) are the same, into one row. 

In "repetitive expansion" as shown in FIG. 24, there is executed an 
operation in which one piece of two-dimensional data is input, and this 
data is converted into another piece of two-dimensional data obtained by 
spreading each row into those repetitive rows in which the values in the 
designated key columns are the same. 

Note, the file capturing mechanism 20, file saving mechanism 22 
and operation processing mechanism 24 cooperatively realize operating 
means, an operating step and an operating function. 

There will be described hereinafter a totalization task according to 
the data processing apparatus having the aforementioned constitution, 
with reference to screen images. 

When "File Capturing" is selected from the menu shown in FIG. 2, a 
file selection screen 50 is displayed as shown in FIG. 25. In the file 
selection screen 50, when an "Open" button is pushed after selecting a 
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two-dimensional data file as a totalization target, a worl<slieet designation 
screen 52 is displayed as shown in FIG. 26. In the worksheet designation 
screen 52, there is designated an output destination of two-dimensional 
data spread by capturing a file, i.e., there is designated an arbitrary 
worksheet name. Further, in the worksheet designation screen 52, when 
an "OK" button is pushed after designating the worksheet name as the 
output destination, two-dimensional data is displayed in a format of a 
cross-totalization table 54 as shown In FIG. 27. 

In the cross-totalization table 54 shown in FIG. 27 herein, the 
ordinate represents names of employees and the abscissa represents 
names of training seminars, in which the marks double circle, single circle 
and black dot indicate seminars to be attended in this term, to be attended 
in the next term, and having been attended, respectively. In the 
description hereinafter, it is assumed that there will be totalized the 
number of seminar attendants in the seminars to be held in this term. 

Firstly, when "Row-to-Column Conversion" is selected from the 
menu shown in FIG. 2, there is displayed a worksheet designation screen 
56 as shown in FIG. 28 for designating an input target and an output target. 
In the worksheet designation screen 56, there is displayed a convert 
condition designating screen 58 shown in FIG. 29, when an "OK" button is 
pushed after designating, as the input target, the worksheet name for 
which the cross-totalization table 54 of FIG. 27 is displayed, and as the 
output target, an arbitrary worksheet name. In the convert condition 
designating screen 58, there are designated a column number and its 
caption as well as a row caption, so as to specify the upper left cell of a 
region for which the row-to-column conversion is to be performed. Then, 
when an "OK" button is pushed after performing the region designation, 
there is executed the row-to-column conversion for the cross-totalization 
table 54 shown in FIG. 27, and a totalization table 60 shown in FIG. 30 is 
displayed in the worksheet designated as the output target. 

Next, when "Value-Designated Row Extraction" is selected from 
the menu shown in FIG. 2 so as to extract only those training seminars to 
be attended in this term, there is displayed a worksheet designation 
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screen 62 shown in FIG. 31 . In the worksheet designation screen 62, there 
is displayed a convert condition designating screen 64 shown in FIG. 32, 
when an "OK" button is pushed after designating, as the input target, the 
worksheet name for which the totalization table 60 of FIG. 30 is displayed, 
and as the output target, an arbitrary worksheet name. In the convert 
condition designating screen 64, there are designated a column number 
and its caption as well as its value, as an extracting condition for 
performing the value-designated row extraction. Then, when an "OK" 
button is pushed after setting the extracting condition, there is executed 
the value-designated row extraction for the totalization table 60 shown in 
FIG. 30, and a totalization table 66 shown in FIG. 33 is displayed in the 
worksheet designated as the output target. 

Next, when "Keyed Totalization" is selected from the menu shown 
in FIG. 2 so as to perform totalization with the seminar name as a key in 
the totalization table 66 shown in FIG. 33, there is displayed a worksheet 
designation screen 68 as shown in FIG. 34. In the worksheet designation 
screen 68, when an "OK" button is pushed after designating, as the input 
target, the worksheet name for which the totalization table 66 of FIG. 33 is 
displayed, and as an output target, an arbitrary worksheet name, there is 
displayed a convert condition designating screen 70 as shown in FIG. 35. 
In the convert condition designating screen 70, there are designated a 
column number and its caption indicating the seminar name. Then, when 
an "OK" button is pushed after designating the column number and its 
caption, there is executed the keyed totalization for the totalization table 
66 shown in FIG. 33, and a totalization table 72 shown in FIG. 36 is 
displayed in the worksheet designated as the output target. 

Referring to the totalization table 72 shown in FIG. 36, there has 
been totalized the number of attendants in each training seminar to be 
attended in this term. In this way, it becomes possible to readily calculate 
a budget required for training employees, for example. 

In accordance with the series of manipulations as described above, 
an operation string table 74 as shown in FIG. 37 is stored in the temporary 
storing device 30. In this operation string table 74, each operation type, 
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input targets, output targets and converting conditions are spread in tlie 
row direction. Further, since tiiis operation string table 74 is a kind of 
totalization table, this table 74 can be saved as a file into the permanent 
storing device 40 by selecting "File Saving" in the menu. In this case, it is 
possible to read out the operation string table 74 from the permanent 
storing device 40 at a desired time point. 

Thus, in performing totalization in a manner conforming to a 
predetermined rule for two-dimensional data, when one operation among 
a plurality of previously defined operations is selectively applied to the 
two-dimensional data, the operation result is displayed on a screen. 
Further, by sequentially applying other operations to the operation result 
as required, it becomes possible to obtain a desired totalization result. In 
this case, since the operation result is displayed for each execution of the 
operation, it becomes possible to confirm how the two-dimensional data 
has been transformed, to thereby ensure manipulative capability 
comparable to that of spreadsheet software. In addition, those operation 
contents designated so as to specify operations are recorded in the 
designated order, so as to be utilized as a macro. 

The following is to be performed, when the operation string table 
74 saved in the temporary storing device 30 is used as a macro so as to 
again perform the totalization task as the previous. 

"Execution" is selected from the menu shown in FIG. 2, there is 
displayed a worksheet designation screen 76 as shown in FIG. 38. In the 
worksheet designation screen 76, when an "OK" button is pushed after 
designating, as the input target, the worksheet name for which the 
operation string table 74 is displayed, there are sequentially executed 
those aforementioned operations to thereby provide the totalization table 
72 shown in FIG. 36. 

Further, in case of performing a similar totalization task by 
changing the totalization target, there is selected the "Execution" from the 
menu shown in FIG. 2, after rewriting the input target described in the 1st 
row in the 2nd column in the operation string table 74 shown in FIG. 37. 
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Thus, the two-dimensional data file specified by the thus rewritten input 
target is read out when executing the 1st row of the operation string table 
74, and similar operations are sequentially executed in the next row and 
onward, to thereby obtain an intended totalization table as a final result. 

In order to enable designation of totalization target at execution 
time, the input target described in the 1st row in the 2nd column of the 
operation string table 74 shown in FIG. 37 is rewritten to an execution- 
time menu displaying mark "%" as shown in FIG. 39 representing a 
command to display a file designation screen. Then, when "Execution" is 
selected from the menu shown in FIG. 2, there is displayed a file 
designation screen 78 shown in FIG. 40. In the file designation screen 78, 
when an "Open" button is pushed after designating such as two two- 
dimensional data files ("Minagawa.xls" shown in FIG. 41 and "Sato.xis" 
shown in FIG. 42), those designated files are captured and the similar 
operations are sequentially executed so that a totalization table 80 as 
shown in FIG. 43 can be obtained. If a plurality of files have been 
designated at that time, the results thereof are merged to obtain a single 
totalization table. 

The file designated via the file designation screen 78 at execution 
time of the operation string table 74 is saved into the temporary storing 
device 30, as a table-name table 82 as shown in FIG. 44. Namely, when 
the files are designated in the file designation screen 78 shown in FIG. 40 
in executing the operation string table 74, there are specified actual input 
targets based on the thus prepared table-name table 82. 

Namely, in performing the same totalization for the same or 
different two-dimensional data, the recorded operation string table 74 is 
read out, and one operation is selectively activated from among multiple 
operations, based on the operation type, input target and output target. At 
this time, since the operation to be selectively activated is for a row(s) or a 
column(s) of two-dimensional data, the desired totalization can be 
performed even for such two-dimensional data that is not in conformity 
with a relational model, to thereby ensure data reusability. 
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By recording a program for realizing such a function Into a 
computer readable recording medium such as a magnetic tape, magnetic 
disk, magnetic drum, IC card, CD-ROM, and DVD-ROM, the two- 
dimensionai data processing program according to the present invention 
can be distributed into the market. Further, those who have obtained such 
a recording medium are possible to readily construct the two-dimensional 
data processing apparatus according to the present invention, making use 
of a general computer system. 



